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	SUBJECT:
	ABO And Rh TUBE TYPING


Principle

Agglutination of red cells with a given anti-serum indicates the presence of the corresponding antigen on the red cells and is a positive test result.  Absence of agglutination indicates the corresponding antigen is not present.  The reverse (serum) grouping procedure relies upon the appearance of the iso-agglutinins Anti-A and/or Anti-B to confirm ABO blood grouping.
Clinical Significance

ABO and Rh typings are used in many situations.  Testing is performed when donating blood, in testing for transfusions of blood or blood products, in paternity testing, transplant testing and in many other procedures related to donor testing and transfusions.

Scope:

This policy applies to all blood bank technologists.
Specimen

Patient Preparation: 
No special preparation of the patient is required prior to specimen collection.  Blood should be collected by approved techniques.
Requirements:  
K2 EDTA pink or lavender top tube is preferred.  

Minimum Volume:  

· Adult:  3.0 mL whole blood    

· Pediatric: 2 - K2 EDTA microtainers (each with 300-500 uL)  or cord blood
Specimen Stability: 
If stored at room temperature 15-30°C, stable for testing 24 hours.

If stored 2-8°C, stable for 72 hours.

Storage: 
2-8°C for a minimum of 7 days after transfusion, or 10 days post crossmatch.  

Rejection Criteria:  
Hemolysis.  **In rare occasions where sample cannot be redrawn, hemolyzed specimen may be used for testing as long as the testing personnel can accurately interpret the reactions. 
Reagents 

	Reagent
	Storage
	Stability

	Isotonic Saline
	15-30°C 
	Unopened: marked expiration

Opened: 1 month

	Monoclonal Anti-A antisera
	2-8°C
	Stable through marked expiration

	Monoclonal Anti-B antisera
	2-8°C
	Stable through marked expiration

	Anti-D sera
	2-8°C
	Stable through marked expiration

	A1 cell Reagent
	2-8°C
	Stable through marked expiration

	B cell Reagent
	2-8°C
	Stable through marked expiration


Instrumentation/Equipment 

· Test tube 10 x 75mm

· Pipettes

· Centrifuge
· Tube Marker
Quality Control

To be performed once per day of testing.  See Blood Bank QC Procedure for more information.

	Reagent to be Tested
	Positive Reactivity
	Negative Reactivity

	Anti-A
	CorQC Reagent Cells
	Known negative

	Anti-B
	CorQC Reagent Cells
	Known negative

	Anti-D
	CorQC Reagent Cells
	A1 Reagent Cells

	A1 Reagent Cells
	CorQC Reagent Antisera
	Known negative

	B Reagent Cells
	CorQC Reagent Antisera
	Known negative


Procedure
1. Label 6 10x75mm tubes with the patient’s initials and add the following:

a. Forward group (antisera is color coded), 2 tubes:  Anti-A, Anti-B. 

b. Reverse group, 2 tubes:  one labeled “A”, one labeled “B”.
c. Rh typing of 2 tubes: one labeled “D” and one as “CT” (patient/D control).  

2. Prepare a 3-5% suspension of red blood cells to be tested in isotonic saline and label with patient’s last name, first name, and date of birth.  
3. To the labeled tubes, add the following:

a. 1 drop of Anti-A and 1 drop of Anti-B to forward group.

b. To the “D” tube, one drop of Anti-D

c. To tubes labeled A, B and CT, add 2 drops of patient’s serum/plasma.

4. To the forward group, D, and CT tube, add one drop of patient suspension.

5. To the reverse grouping add 1 drop of A1 cells to A, 1 drop of B cells to B.

	
	Tube 1
	Tube 2
	Tube 3
	Tube 4
	Tube 5
	Tube 6

	Label
	Anti-A
	Anti-B
	A1
	B
	D
	CT

	Add
	1 drop

Anti-A
	1 drop

Anti-B
	2 drops pt serum
	2 drops pt serum
	1 drop Anti-D
	2 drops pt serum

	Add
	1 drop pt

cell susp
	1 drop pt cell susp
	1 drop A1 cells
	1 drop B cells
	1 drop pt cell susp
	1 drop pt cell susp


6. Mix well and centrifuge all tubes at 3400 rpm for 15-20 seconds.  Observe the reverse grouping tubes for hemolysis and then resuspend the cells by gentle agitation and examine for agglutination. Always observe for hemolysis and agglutination.  Either of these observations indicates a positive reaction. Record reactions in LIS at time of interpretation. 
7. Any patient presenting for ABO Rh testing and transfusion of packed red blood cells for the first time must have the ABO Rh type confirmed by a second Specimen, drawn at a separate time or by a second phlebotomist. If a second Specimen cannot be collected a bedside type can be used for the confirmation. All first time patients must have two blood types performed before blood is transfused. 

8. See procedural notes for help in resolving ABO, Rh forward and reverse discrepancies.

INTERPRETATION

	4+ 
	Agglutination, one solid aggregate

	3+ 
	Agglutination, several large aggregates, clear background

	2+ 
	Agglutination, medium-sized aggregates, clear background

	1+ 
	Agglutination, small aggregates, turbid background

	w+ 

+
	Agglutination, tiny or microscopic aggregates

	(-)

(=)
	No agglutination or test results negative


Determine the individual’s group based on the presence or absence of agglutination as follows:

	Anti-A
	Anti-B
	A1 Cells
	B Cells
	Group Interpretation

	NEG
	NEG
	POS
	POS
	O

	POS
	NEG
	NEG
	POS
	A

	NEG
	POS
	POS
	NEG
	B

	POS
	POS
	NEG
	NEG
	AB

	Anti-D
	PT Control
	Interpretation

	POS
	NEG
	D POSITIVE

	NEG
	NEG
	Test for Weak D antigen, if required:

-All newborns

-All women <60 yrs who have not been previously Du tested on two separate specimens

-All Antepartum RhIG testing

	POS
	POS
	Invalid result;  see note below ***IV.A


Reporting Results

1. Enter the immediate spin reactions and interpretation into the LIS 
If patient is D negative at Immediate Spin and requires the Du procedure: 

1. Add on the Du procedure and enter your reactions and interpretation For the additional test, subset and ABORH interpretation. Save. 
If there is an ABO Discrepancy between forward and back typing:

1. See Procedural Notes/Problem Solving tips and resolve the discrepancy
a. If resolution is attained, record process and results in LIS
b. If resolution unable to be attained, document process and ensure followup.
Procedural Notes/Problem-Solving Tips

1. ABO Grouping

a. If a discrepancy occurs with the forward type, wash the patient’s cells at least once and make a 2-4% suspension with normal saline.

b. A1 and A2 type blood will demonstrate equally strong reactions with Anti-A sera and can be differentiated by using Anti- A1 lectin.

c. Tests using ABO antisera should never be done at 37(C.

d. Any discrepancy with history type requires a new specimen be drawn and type resolution completed prior to further testing.

2. Reverse Grouping

a. Prewarm technique may be useful in resolving discrepancy problems.  Refer to Prewarm Technique for Reverse Type Discrepancy Procedure.

b. Reverse grouping performed on the serum of infants may give misleading results until the infant is approximately 3 months of age.  Antibodies found in the infant’s circulation prior to this time are of maternal origin.

c. Serum from a patient with agammaglobulinemia or from elderly patients may not have normal levels of Anti-A and/or Anti-B.

d. Since A1 and B cells have many other blood factors, rare discrepancies between cell and serum grouping tests may occur because the serum being tested contains some antibody in addition to Anti-A and/or Anti-B.

e. Five percent of group A2 and 25% of group A2B patients may have a naturally occurring Anti-A1 present, which would be detected in reverse grouping.

3. Cold Auto-agglutinins

a. May cause problems in ABO Grouping.

b. Washing patient cells with 37˚C warmed saline three to five times before performing forward grouping may be necessary.

c. To resolve reverse type discrepancies due to cold agglutinins, refer to Prewarm Technique for Reverse Type Discrepancy Procedure.

4. Rh (D) Testing

a. If the patient control is positive on immediate spin, it may be due to cold agglutinins.  See above 3. b. for washing with warm saline.

b. A negative patient control indicates the Rh type is valid as spontaneous agglutination is ruled out.  If the patient control is positive, the Rh type cannot be determined and the patient is considered Rh Negative.  

c. A positive Direct Antiglobulin Test on a patient may also cause a positive patient control.  Refer to Direct Antiglobulin and/or Elution Procedure if necessary.

References
1. AABB Technical Manual, 16th Edition.  2008, Pg. 877-898.

2. Gamma Biologicals, Inc.  Blood grouping reagent insert.

3. Ortho-Clinical Diagnostics, Inc.  Blood grouping reagent insert.

4. ARC Reference Laboratory

5. Bio-Rad Medical Diagnostics GmbH, Blood grouping reagent insert.

UnityPoint Methodist Laboratory is a CAP accredited facility.  As of July 1, 2011, the responsibility of new and/or substantially revised policies and procedures will be restricted the Laboratory Director whose name appears on the CLIA certificate, and the signature appears below. The biennial review will be completed by the appointed Section Medical Director. 
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	T. Mikolajczyk
	12/6/10

	2
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	Seth Schaffer
	6/14/11

	3
	Added to number 6 ABO Discrepancy.  Manually add blood attributes if no ABO history.
	Kathy Turpin
	08/27/12

	4
	Changed storage temperatures.  Added Bio-Rad as reference.
	Kathy Turpin
	07/01/13

	5
	Added suspension made with isotonic saline.  Removed suspension made with patients serum/plasma.
	Kathy Turpin
	09/26/13

	6

	Under reporting Results changed how results are entered into the computer if patient is a Du negative or Du positive
	Kathy Turpin
	03/11/14

	7
	Removed all references to specific LIS – Du, ABORh Discrepancy,ABORh. Added Negative Controls for ABORh testing.
	Vincent Strow
	02/10/16

	8
	Removed requirement for second phlebotomist for second specimen. Maintained stipulation that second specimen required before transfusion.
	Vincent Strow
	3/31/16

	9
	Added that patient’s initials should be on each of the test tubes. The red cell suspension tube must have the patient’s last name, first name and date of birth.
	Leah Miller
	7/27/18
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